Introduction: Stroke or CVAs include some of the most common and devastating disorders. Most CVAs manifest by the abrupt onset of a focal neurologic deficit. Cerebral ischemia is caused by a reduction in blood flow that lasts longer than several seconds and has a peculiar distribution along the day , week & even months of the year. Various patterns of circadian onset variation have been reported in literature. Materials and Methods: 200 patients were taken for study from December 2016 to November 2018, study conducted prospectively in all patients with clinical diagnosis of stroke who fulfilled the eligibility criteria. The local ethics committee approved the trial protocol and verbal informed consent was obtained from all the patients or their relatives as applicable. The patients were subdivided into two groups based on the etiology of CVA: Group 1 (infarct) and Group 2 (hemorrhage). The time of presentation was divided into 6 sections of four hour interval starting from 00.01 hrs (12:01 am midnight). Result: Mean age of the study subjects was 57.8 years. Male predominance was seen among study. Unilateral hemiplegia was the most common presenting complaint (94%). Out of the total 200 cases of stroke, 65.5% were ischemic stroke while remaining 34.5% were haemorrhagic stroke. Most common associated risk factors were hypertension (60.5%), alcohol (40.5%), smoking (45%). ECG changes were seen in 54% cases. Most common time of occurrence of stroke was early morning hours i.e. between 4am to 12 noon (57%). Only 11.5% stroke patients present during the night hours i.e. 8pm to 4am. No significant association was observed between type of stroke and diurnal variation (p-0.22). Most common time of occurrence of stroke was early morning hours in both hemorrhagic and ischemic stroke. Conclusion: Our study confirms that stroke as many other cardiovascular diseases occurs preferentially during waking and in the morning irrespective of the stroke subtype.
Introduction
Some of the most common and devastating disorders of Stroke or Cerebrovascular diseases include: ischemic stroke, hemorrhagic stroke, and cerebrovascular anomalies such as intracranial aneurysms and arteriovenous malformations (AVMs). According to the Global Health Observatory (GHO), stroke is the second most common cause of death during last decade with a rising trend [1] . A stroke, or cerebrovascular accident, is defined by this abrupt onset of a neurologic deficit that is attributable to a focal www.jmscr.igmpublication.org Index Copernicus Value: 79.54 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v7i2.179 vascular cause [2] . Thus, the definition of stroke is clinical, and laboratory studies including brain imaging are used to support the diagnosis. The clinical manifestations of stroke are highly variable because of the complex anatomy of the brain and its vasculature. Cerebral ischemia is caused by a reduction in blood flow that lasts longer than several seconds. Neurologic symptoms are manifest within seconds because neurons lack glycogen, so energy failure is rapid. If the cessation of flow lasts for more than few minutes, infarction or death of brain tissue results. When blood flow is quickly restored, brain tissue can recover fully and the patient's symptoms are only transient: This is called a transient ischemic attack (TIA. Focal ischemia or infarction, conversely, is usually caused by thrombosis of the cerebral vessels themselves or by emboli from a proximal arterial source or the heart. Intracranial hemorrhage is caused by bleeding directly into or around the brain; it produces neurologic symptoms by producing a mass effect on neural structures, from the toxic effects of blood itself, or by increasing intracranial pressure. Clinical features vary from paralysis, communication difficulties, difficulties with mental processes, such as learning, concentration and memory. Some patients can present with visual disturbances, urinary incontinence, swallowing difficulties and emotional problems etc. It has physiological, economical and psychological impact on the patients [3] . There are available data from observational studies suggesting that cerebrovascular events are not randomly distributed over time, but have a peculiar distribution along the day (circadian variation with morning peak of occurrence), week (circaseptan variation with higher frequencies in the last and first days of the week) and even months of the year (circannual or seasonal variation with predilection for the cold months) [4] . Various patterns of circadian onset variation have been reported for cerebrovascular events. Regarding the ischemic stroke (IS), the earliest studies suggested a higher incidence in evening hours or during nocturnal sleep [5] . Starting with the 1980s the studies more strongly indicate the morning higher occurrence of stroke with the lowest incidence during nighttime [6] [7] [8] [9] , confirmed by the conclusions of the meta-analysis of Elliot et al [10] . In the last years there were reports that showed a second peak, not so striking but evident, in the late afternoon [11] [12] [13] . There is an obvious similarity between cardiovascular events and cerebrovascular events regarding their diurnal variation with an increase during the morning hours after awaking and a decrease during the nocturnal sleep. This pattern of diurnal variation is typical for myocardial infarction, angina and sudden death. This similarity suggests that cerebrovascular and cardiovascular events share common triggering factors [4, 14, 15] . For the hemorrhagic stroke (HS), the results of different studies show some differences, but the double-peak pattern is the most frequently reported. The highest peak seems to be in the morning for some authors and in the afternoon for others [10, 11] . The most various patterns are reported regarding the subarachnoid hemorrhage (SAH), but all of them with the highest occurrence between 10.00 and 16.00 (with or without any peak) and the lowest during nighttime, suggesting the overlapping with the working hours. Although the temporal pattern of stroke occurrence has been recognized, at least for the circadian variation of the stroke onset, the reason underlying the temporal nature of stroke is not completely understood. A constellation of exogenous cyclic factors such as temporal pattern in posture, physical activity, emotional stress and food behavior can influence the stroke occurrence. There are also data suggesting that endogenous factors, all having demonstrated a temporal variation, such as blood pressure (BP -with physiological nocturnal decrease and morning increase), autonomic system activity (with activation of the sympathetic nervous system after the wake-up moment) and hemostatic balance (with increased platelet aggregability, hypercoagulability and hypofibrinolysis in the morning), can influence the susceptibility to stroke or can even have a triggering role. Their physiological diurnal rhythms (related to the central and peripheral internal clock activity) and moreover, the alterations of this rhythm, are the most important factors contributing to the stroke occurrence, even bigger than the trigger itself [4, 6] . The majority of available studies concerning the aspects of chronological variation refer to Ischemic stroke, there are less reports available for SAH and even hemorrhagic stroke, and only a few treating the three major types of stroke simultaneously. The aims of our study are to investigate the existence of a circadian pattern in stroke occurrence and the possible differences in the circadian variation among stroke subtypes in cases presenting at a tertiary care centre.
Material and Methods
200 patients were taken for study, who were admitted in department of medicine in a tertiary care hospital from December 2016 to November 2018. A cross sectional observational study was conducted in all patients with clinical diagnosis of stroke who fulfilled the eligibility criteria. The local ethics committee approved the trial protocol and verbal informed consent was obtained from all the patients or their relatives as applicable. Patients included in the study or their relatives were asked detailed history and detail physical examination of patients was done. All patients underwent CT scans and appropriate blood investigations like Lipid profile, random blood sugar, TLC, PT INR, renal function test, liver function test and an ECG as well. Inclusion Criteria wasall adult patients presenting within 72 hours with a diagnosis of CVA based on:
Sudden onset neurological deficit, Neuroimaging consistent with diagnosis of Infract or Hemorrhage, giving Informed consent. Few patients excluded were the ones, who could not give proper history regarding onset or no responsible attendant was found, Transient ischemic events, Patients in whom stroke symptoms are caused by subdural hemorrhage, tumors, poisoning or trauma. All the patients were admitted to the intensive care unit initially and were given standard management as per the clinical condition. The control of blood pressure, glycemic status, and ventilator care was as per the standard management protocol of an acute stroke patient. The patients were subdivided into two groups based on the etiology of CVA: Group 1 (infarct) and Group 2 (hemorrhage). The division into the groups was based on the findings of neuroimaging and patients with hemorrhagic transformation of an infarct were included in Group 1 only. The time of presentation was divided into 6 sections of four hour interval starting from 00.01 hrs (12:01 am midnight). Statistically analysed, the quantitative data was represented as their mean ± SD. Categorical and nominal data was expressed in percentage. All analysis was carried out by using SPSS software version 21. Male predominance was seen among study groups with 60.5% males to 39.5% females. The male to female ratio was 1.53:1. Out of the total 200 cases of stroke, 65.5% were ischemic stroke while remaining 34.5% were haemorrhagic stroke. In the category of hemorrhagic stroke both intracerebral and subarachnoid hemorrhages were included. There were 6 patients of subarachnoid hemorrhage amongst 69 hemorrhagic stroke patients, rest all being intacerebral hemorrhage. Few patients with neurodeficits but indeterminate CT findings were not included in the study. Thus in present study, incidence of ischemic stroke was almost double than haemorrhagic stroke. As per the risk factor, a significant association was seen between presence of hypertension and hemorrhagic stroke (positive in 72.5% hemorrhagic stroke cases as compared to 54.2% infraction cases). A total of 9.9% cases of Ischemic stroke gave history of cardivascular disease as compared to 2.9% cases of hemorrhagic stroke (p<0.05). Distribution of other risk factors like diabetes, hypercholesterolemia, smoking and alcohol were comparable between both subtypes of stroke (p>0.05). ECG changes were seen in 54% cases with ST depression being the commonest finding (30.5%) followed by bundle branch blocks and AV ectopies (15.5% and 12%). AV block and atrial fibrillation was seen in 3 and 1 case each respectively. No difference was observed between the stroke subtypes related to ECG findings (p>0.05). Only those patients in whom the precise time of onset was known to the relatives were included in the study. 11(5.5%) cases happened in the window of 4 hours between 12 am to 4 am. 40(20%) cases happened between 4am to 8am and 74(37%) cases i. e. maximum number of cases happened between 8am to 12pm. Most common time of occurrence of stroke was morning hours i.e. between 4am to 12 noon (57%). while 31.5% of stroke cases occurred in afternoon and evening hours i.e. between 12 noon to 8pm. Only 11.5% stroke patients present during the night hours i.e. 8pm to 4am. No significant association was observed between type of stroke and diurnal variation (p-0.22). Most common time of occurrence of stroke was early morning hours in both hemorrhagic and ischemic stroke. NIHSS score is primarily a tool to objectively quantify the impairment caused by stroke.It is composed of 11 items each of which scores ability between a 0 to 4. The maximum possible score is 42 with minimum score being a 0. Mean NIHSSscore was significantly higher among hemorrhagic stroke cases as compared to ischemic stroke cases (14.3 vs 8.7; p<0.01). This shows that impairment caused by stroke is more in hemorrhagic stroke cases. Among haemorrhagic stroke cases was 18.8% i. e. amongst the 69 patients of CT diagnosed hemorrhagic stroke 56 survived and 13 patients died. Whereas in ischemic stroke amongst 131 cases 4 patients died, constituting total of 3.1%. This shows that mortality rates among stroke cases is higher in hemorrhagic stroke cases.
Results

Discussion
A hospital based observational study was conducted to evaluate the clinical profile of patients with cerebrovascular accidents in rural population and assess the circadian variation in onset of ischemic and haemorrhagic stroke. Consecutive type of non-probability sampling will be followed for the selection of study subjects. A total of 200 patients with clinical diagnosis of acute stroke, fulfilling the eligibility criteria came to us during the study period. *Circadian Variation-Our study showed that stroke onset is not random in 24 hour period but has a characteristic pattern of the circadian variation of both ischemic and haemorrhagic stroke. Most common time of occurrence of stroke was early morning hours i.e. between 4am to 12 noon (57%). Only 11.5% stroke patients present during the night hours i.e. 8pm to 4am. No significant association was observed between type of stroke and diurnal variation (p-0.22). Most common time of occurrence of stroke was early morning hours in both hemorrhagic and ischemic stroke.
The results of our study are in accordance with the findings of the majority of previous reports available in literature, with the highest incidence of stroke occurrence during the morning and the minimum occurrence during the night for all stroke types (IS, HS and SAH). Fodor DM et al., in the spectral Fourier analysis of the time of stroke onset has shown the existence of two cycles: one of 12-hours and one of 24hours. They suggest the possibility that initially the two cycles antagonize each other and after 12hours they synchronize with a synergic effect. The 24 cosinor curve analysis shows a hall-mark of the 12-hours cycle in their first part. Therefore they speculate the existence of a protective mechanism against stroke in the 00.01-04.00 interval. The nocturnal sleep seems "to protect" against stroke despite the old traditional teaching that strokes are more likely to occur at night, but further studies are needed to confirm this hypothesis, maybe including persons working on night shifts and changing their sleep cycle. The same circadian pattern for Ischemic and hemorrhagic stroke suggests common triggers for all two types of stroke, the endogenous factors also having a known circadian variation. The best studied triggers are the blood pressure (BP) and the coagulation status. The BP has a well-known circadian variation with a nocturnal dip and a morning increase. The loss of the physiological circadian pattern of BP (non-dipper and reversedipper profile) and the excessive morning BP surge at wake-up are accompanied by an increased risk of cerebrovascular events. Both aspects are characterized by high morning BP. The same situation is suggested for the other vascular risk factors (DM, hypercholesterolemia, smoking status, AF and CAD) with the same circadian variation in their presence or absence. During the morning hours, physiologically the hemostatic balance is inclined to a temporal prothrombotic status, with increased levels of the hematocrit, increased platelet aggregability, hypercoagulability and hypofibrinolytic activity. The highest occurrence of stroke during morning hours has a sociological dimension as information, with practical implication for the admission, evaluation and treatment of stroke in Emergencies Departments/Stroke Units, requiring an increased level of awareness and availability during the morning interval. Another wide implication may be the prevention of stroke by treating the risk factors concerning their circadian variation. In order to address this problem further studies with long-term investigations are needed.
Conclusion
Our study confirms that stroke as many other cardiovascular diseases occurs preferentially during waking and in the morning irrespective of the stroke subtype. In this context, strategies considering the specific treatment of risk factors during the circadian period of their major influence on stroke onset may ameliorate preventive and therapeutic interventions. Further efforts to study the specific aspects of circadian rhythms on cerebrovascular disease areneeded to better understand the pathophysiological features and to obtain beneficial effects in terms of prevention and treatment.
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